Role of Propeptide
Glycan in Post-Translational Processing and Transport of Barley Lectin to Vacuoles in Transgenic Tobacco mature protein preceding or concomitant with deposition of barley lectin in vacuoles. The N-linked glycan is a high-mannose type linked at Asn180 residue, so that no glycan chain is present in mature barley lectin. Other examples that glycan chains reside transiently in lectin proproteins include wheat lectin, rice lectin, and Con A.These provide attractive systems for which the role of glycan chains in maturation or intracellular transport of proteins can be investigated. In this paper, cDNA clones encoding glycosylationminus (gly) modified at N-glycosylated Asn180 to Gly180 by sitedirected mutagenesis and wild-type (wt) barley lectin preproproteins were subcloned into appropriate vectors and introduced into tobacco to assess processing or transport of barley lectin to vacuoles. First, mature 18 K lectin polypeptides were obtained from both gly and wt transgenic tobacco crude extracts following fractionation on an immobilized G1cNAc affinity column, purification by SDS-PAGE, and identification by immunoblots with anti-WGA antiserum; barley lectin binds G1cNAc oligomers and is antigenically indistinguishable from WGA. It was further confirmed that gly and wt proproteins from tobacco were the same as those from barley since endo-H sensitive 23 K proprotein was obtained from wt, likewise endo-H resistant 21 K proprotein from gly using S pulse-labeling of tobacco protoplasts. Because of carbohydrate binding activity only at dimer, barley lectin was assembled as active lectin in both wt and gly. Second, there was no influence of the glycan on targeting of mature lectin to vacuoles from the results of distribution of lectin based on organelle fractionation and electron microscopic immunocytochemistry. However, when tobacco protoplasts were pulse-chased to assess kinetics of intracellular processing from proprotein to mature,the disappearance of both wt and gly proproteins displayed first-order kinetics, and half-life of gly was at least twice shorter than that of wt. Moreover, the investigation of organelle association of wt or gly proproteins showed that only proproteins were found in ER/Golgi fraction in both cases, but the gly proprotein was lower level in the fraction than the wt proprotein. It followed from these results that the nonglycosylated(gly) proprotein was processed and transported from Golgi at faster rate than the glycosylated(wt) proprotein. Last, authors proposed that deglycosylation was the rate-limiting first step, exposed the COOH terminal propeptide to proteases, and facilitated further processing and transport of proprotein, although they didn't rule out the possibility of removal of glycopeptide in a single step.
It should be necessary to show the existence of deglycosylation enzyme(s), because there are no reasons to prefer the former possibility. As a hypothesis, it appears to be interesting that such transient glycosylation system could regulate the level of functional proteins, and that more efficient systems would be created by glycosylation/deglycosylation reactions in production of functionally alternative products from a single proprotein. In this respect, the recent findings [J. Biol.Chem. (1989 ) 264, 1623 -1630 , ibid. (1989 ) 264,15922-15929, ibid. (1989 ) 264, 18520-18526, TIGG (1990 of free glycans in the egg systems of several fishes should be taken as a sign to indicate that an unknown system(s) exist between cell membrane and Golgi apparatus.
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